We test the applicability of the Gallavotti Cohen fluctuation formula on a nonequilibrium version of the periodic Ehrenfest wind-tree model. This is an oneparticle system whose dynamics is rather complex (e.g., it appears to be diffusive at equilibrium), but its Lyapunov exponents are nonpositive. For small applied field, the system exhibits a very long transient, during which the dynamics is roughly chaotic, followed by asymptotic collapse on a periodic orbit. During the transient, the dynamics is diffusive, and the fluctuations of the current are found to be in agreement with the fluctuation formula, despite the lack of real hyperbolicity. These results also constitute an example which manifests the difference between the fluctuation formula and the Evans Searles identity.
I. INTRODUCTION
In molecular dynamics simulations of fluids in nonequilibrium stationary states, Evans, Cohen and Morriss
(1) discovered a remarkable relation for the fluctuations of the entropy production rate. This relation links in a striking fashion the microscopic reversible dynamics of certain particle systems in a stationary state, to the corresponding irreversible macroscopic dynamics. Inspired by these findings, Gallavotti and Cohen proved (2) the fluctuation relation for a wide class of systems, directly from the dynamics of their constituent particles. Their proof was based on the following: Chaotic Hypothesis (CH ). A reversible many-particle system in a stationary state can be regarded as a transitive Anosov system for the purpose of computing its macroscopic properties.
The ensuing result is now known as the Gallavotti Cohen Fluctuation Theorem (GCFT). Near equilibrium, the GCFT implies both the Onsager and Einstein relations (3) and can therefore be interpreted as an extension of them to far-from-equilibrium situations.
On the other hand, quoting from the review article: (4)``. .. in concrete cases not only it is not known whether the system is Anosov but, in fact, it is usually clear that it is not ... Hence the test is necessary to check the CH which says that the failure of the Anosov property should be irrelevant for practical purposes.'' For``practical purposes'' means that the calculation of quantities of physical interest is not affected by the deviations of the dynamics from the ideal case of an Anosov flow. Therefore, numerical or real experiments are required to test the applicability of the CH, and to identify its range of validity. Several papers have been devoted to this purpose (see, e.g., refs. 5 9), while other papers have investigated the possibility of observing fluctuation relations similar to that of the GCFT in different contexts (see, e.g., refs. 10 13). These works show that the CH is appropriate in the interpretation of: (a) the numerical results obtained for two-dimensional systems of hard-core particles;
(5, 8) (b) some experiment on liquids undergoing Benard convection;
(6) (c) numerical simulations of two-dimensional turbulent fluids;
(9) (d) the heat transport along chains of anharmonic oscillators.
(7) At the same time, the papers (12, 13) extend the validity of the GCFT to stochastic dynamics, including rather general Markov processes.
From all the mentioned examples, one can indeed conclude that according to the original intuition of ref. 2 the CH effectively works for a definitely wider class of systems than that of topologically mixing Anosov diffeomorphisms or flows. Of course, despite of the lack of uniform hyperbolicity (or smoothness, or both) all these time-reversal invariant systems share the common property of being strongly chaotic, in the sense that they have (possibly many) positive Lyapunov exponents.
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One question comes to the fore: given a time-reversible dynamical system, what is the minimal degree of``complexity'' required for its microscopic dynamics to verify the fluctuation relation? Alternatively, one may ask how``weakly chaotic'' can be a system which verifies the CH.
These are rather natural questions in the framework of statistical mechanics, where similar problems have traditionally been considered. For
